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DETAILED ACTION 

1 . The preliminary amendment of 05/1 9/06 is acknowledged, considered and 
entered. 

Drawings 

2. The drawings filed on 09/20/05 are accepted by the Examiner. 

Claim Objections 

Claim 42 recites the limitation "chemically stable coating" in lines 1-2. There is 
insufficient antecedent basis for this limitation in the claim. 

In addition, the preamble of a claim should begin with the prefix (A or The). 
Claim Rejections - 35 USC §102 

3. The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claim 37 is rejected under 35 U.S.C. 102(b) as being anticipated by 
Schonfeld et al. (US Patent 5,958,787). 

Regarding claim 37, Schonfeld discloses a piezoelectric sensor device (20) for 
determining the redox state (intended use, therefore, no patentable weight) of an 
oxidizable and reducible coating (12), wherein the oxidizable and reducible coating (12) 
is applied to the surface of at least one first resonator (1 1 ) of the sensor device (20) 
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the resonator surface being flow-connected (col. 5, lines 17-18) to the anode gas 
space of a high-temperature fuel cell (1 0) or the gas space of a reformer. 

Claim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 22-39 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Miller et al. (US Patent 5,827,947) in view of Hallum (US Patent 6,455,1 81 ). 
Regarding claims 22, 28 and 37, Miller discloses a method for determining the 

redox state of an anode of a high-temperature fuel cell (20) or a reaction surface of a 
reformer, which anode or reaction surface is in contact with a gas flow (col. 13, lines 5- 
1 1 ) containing at least one of H.sub.2, CO and CH.sub.4 and is coated with or made 
from a catalyst material, comprising the steps of: 

bringing at least a first resonator (38) of a piezoelectric sensor device (36) 
into contact with said gas flow (col. 15, line 3) of said high-temperature fuel cell (20) or 
said reformer, a surface of the first resonator being furnished with a coating which 
is oxidized or reduced in said gas flow (col. 17, lines 1-7); 

measuring at least one change in the resonance properties of the first resonator, 
and inferring the redox state from a change of the resonance properties of the first 
resonator (col. 4, lines 24-27). Note that Table 2 shows redox reactions in col. 12, lines 
12-20. However, Miller does not particularly disclose inferring the redox state of the 
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anode of the fuel cell from a change of the resonance properties of the first resonator. 
Hallum discloses a fuel cell system 20 having an anode gas supply 35, an anode gas 
inlet 40 and an anode gas outlet line 50 (col. 4, line 66 to col. 5, line 1). It would have 
been obvious to one of the ordinary skill in the art at the time of the invention to utilize 
in Miller the fuel cell of Hallum because the fuel cell include one or more sensors to 
detect the difference in the content of a gas (e.g.,) hydrogen in an inlet stream and an 
outlet stream of the fuel cell system. Therefore, one of the ordinary skill in the art using 
the above combination would be motivated to recognize that the redox state of the 
anode of the fuel cell would be effectively determined based on the frequency changes 
in the piezoelectric crystal following contact with the gas flow in a reliable manner. 

Regarding claim 28, it is similar in scope with claim 22 and therefore, it is 
rejected for the reasons set forth for that claim. Regarding claim 37, it is rejected for the 
reasons set forth for claim 22. 

Regarding claim 23, Miller in view of Hallum discloses a method according to 
claim 22, wherein a change in the resonance frequency of the first resonator is 
measured (col. 9, lines 32-36 of Miller). 

Regarding claim 24, Miller in view of Hallum discloses a method according to 
claim 22, wherein depending on the measured change of resonance properties, at 
least one operational parameter of the high-temperature fuel cell or the reformer is 
controlled or adjusted (col. 13, lines 5-11 of Miller). 

Regarding claims 25-26 and 31-32, Miller does not disclose at least one second 
resonator (182) of the piezoelectric sensor device (180) is brought into contact with the 
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gas flow containing at least one of H.sub.2, CO and CH.sub.4, said second resonator 
(182) having a coating which is chemically stable, and wherein a frequency difference 
between the first and second resonator of the sensor device is used as a measure for 
the redox state of said anode or said reaction surface. However, it would be obvious to 
one of the ordinary skill in the art to utilize more than one resonator in Miller in view of 
Hallum because one would be able to obtain more data in order to perform a better 
measurement. Considering Miller's teaching with regards to frequency or resonance 
change of the coating, the frequency difference between the first and second 
resonators would be empirically determined to infer the redox state of the anode gas 
flow as discussed in claim in the rejection of claim 22. 

Regarding claims 27 and 38, Miller in view of Hallum discloses the operating 
equation for response of the sensor includes a concentration of toxic gas (sensed fluid 
component) term, a flow rate term, and a water term, with additional noise terms for 
pressure and temperature (col. 13, lines 10-15). Miller further discloses in some 
instances, the gas being monitored for the presence of a specific hydride may contain 
other hydride species, or more generally, the coating material used in the sensor may 
be chemically reactive with a number of species in the gas (col. 1 3, lines 63-67). 

Regarding claims 31-32, Miller does not particularly disclose the sensor is placed 
in the anode gas of the high-temperature fuel cell. Hallum discloses fuel cell system 20 
includes a sensor 80 in fluid communication with gases flowing through lines 40 and 
50. Therefore, it would have been obvious to one of the ordinary skill in the art to utilize 
in Miller the techniques of Hallum by placing the resonator in the anode gas space of 
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the cell in order to regulate the flow of anode gas flowing in inlet from anode gas supply 
to fuel cell stack thereby, monitoring the gas flow more effectively. Regarding claim 32, 
Miller discloses metal species sensor material comprises a metal oxide (col. 23, lines 
16-17). 

Regarding claims 33 and 39, Miller in view of Hallum discloses coating 
procedures utilizing the sol gel method must take into account rearrangement of the sol 
gel over time, in the binder (SiO.sub.2) prepared by the polymerization process (col. 
19, lines 29-31). 

Regarding claims 34 and 36, Miller discloses the piezoelectric sensor device is 
positioned on the outlet side of the gas flow of the cell (see: Fig. 1 ) 

Regarding claim 35, Miller does not particularly disclose the sensor is placed in 
the anode gas of the high-temperature fuel cell. Hallum discloses fuel cell system 20 
includes a sensor 80 in fluid communication with gases flowing through lines 40 and 
50. Therefore, it would have been obvious to one of the ordinary skill in the art to utilize 
in Miller the techniques of Hallum by placing the resonator in the anode gas space of 
the cell in order to regulate the flow of anode gas flowing in inlet from anode gas supply 
to fuel cell stack thereby, monitoring the gas flow more effectively. 
7. Claims 41 -42 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Schoenfer (US Patent 5,958,787) in view of Hanson (US Patent 6,955,787). 

Regarding claims 41-42, Schoenfer does not particularly disclose wherein the 
first resonator is configured as a BAW resonator with an oxidizable and reducible 
coatings on both opposite surfaces. Hanson discloses the quartz resonator 40 is a 
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resonator formed of a piezoelectric material and as noted supra, the resonator can 
operate as a bulk acoustic wave (BAW), surface acoustic wave (SAW), or Love mode 
device (col. 2, lines 59-61). Hanson discloses a different coating 17 can be used on 
each BAW resonator plate 12 in order to detect different target agents. It would have 
been obvious to one of the ordinary skill in the art to utilize in Schoenfer the BAW 
resonator of Hanson because some of the BAW resonator plates will have been coated 
with a sensor coating, the sensor coatings having been collectively designed to 
differentially absorb to a specific chemical or biological agent, mass loading the 
resonator and giving off heat in the reaction thereby obtaining a better resonator to 
perform a reliable measurement and making the above combination more effective. 
8. Claim 40 is rejected under 35 U.S.C. 103(a) as being unpatentable over Miller et 
al. (US Patent 5,827,947) in view of Hanson (US Patent 6,955,787). 

Regarding claim 40, Miller does not particularly disclose or suggest the 
resonators are configured as BAW or Saw resonators. Hanson discloses the quartz 
resonator 40 is a resonator formed of a piezoelectric material and as noted supra, the 
resonator can operate as a bulk acoustic wave (BAW), surface acoustic wave (SAW), 
or Love mode device (col. 2, lines 59-61). Hanson further discloses an array 10 of 
BAW resonators. It would have been obvious to one of the ordinary skill in the art to 
utilize in Miller the BAW resonator of Hanson because some of the BAW resonator 
plates will have been coated with a sensor coating, the sensor coatings having been 
collectively designed to differentially absorb to a specific chemical or biological agent, 
mass loading the resonator and giving off heat in the reaction thereby obtaining a 
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better resonator to perform a reliable measurement and making the above combination 
more effective. 

9. Claims 41 -42 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Schoenfer (US Patent 5,958,787) in view of Hanson (US Patent 6,955,787). 

Regarding claims 41-42, Schoenfer does not particularly disclose wherein the 
first resonator is configured as a BAW resonator with an oxidizable and reducible 
coatings on both opposite surfaces. Hanson discloses the quartz resonator 40 is a 
resonator formed of a piezoelectric material and as noted supra, the resonator can 
operate as a bulk acoustic wave (BAW), surface acoustic wave (SAW), or Love mode 
device (col. 2, lines 59-61). Hanson discloses a different coating 17 can be used on 
each BAW resonator plate 12 in order to detect different target agents. It would have 
been obvious to one of the ordinary skill in the art to utilize in Schoenfer the BAW 
resonator of Hanson because some of the BAW resonator plates will have been coated 
with a sensor coating, the sensor coatings having been collectively designed to 
differentially absorb to a specific chemical or biological agent, mass loading the 
resonator and giving off heat in the reaction thereby obtaining a better resonator to 
perform a reliable measurement and making the above combination more effective. 

1 0. Claims 29-30 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Miller et al. (US Patent 5,827,947) in view of Hanson (US Patent 6,955,787) and further 
in view of Sarkar et al. (US Patent 6,893,762). 

Regarding claims 29, Miller in view of Hallum does not disclose wherein the 
oxidizable and reducible coating of the first resonator is made from material identical 
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with the catalyst material of the anode of the high-temperature fuel cell or the catalyst 
material of the reaction surface of the reformer and wherein the oxidizable and 
reducible coating of the first resonator is made from nickel-cermet. Sarkar discloses 

the inner electrode layer 1 6 may serve as the anode of the fuel cell 1 0, and as such, is 
made of a nickel (or copper) and cermet having a thickness of between 1 .mu.m to 20 
.mu.m and preferably about 5 .mu.m. (col. 5, lines 42-44). It would have been obvious 
to one having ordinary skill in the art at the time of the invention to utilize in Miller 
inview of Hallum the techniques of Sarkar because Prior to the EPD, the anode 
material is in the form of a slurry; the slurry includes combustible particles that create a 
porous anode structure when sintered and the concentration and distribution of the 
combustible particles in the inner electrode layer are selected to provide the inner 
electrode layer 16 with a porosity greater than or equal to 15 vol. %, and preferably 
around 30 vol. %. In addition, the above combination would provide a similar material 
for the resonator and the fuel cell to perform effectively the claimed invention in a 
reliable manner. See also In re Leshin, 227 F.2d 197, 125 USPQ 416 (CCPA 1960) 
(selection of aknown plastic to make a container of a type made of plastics prior to the 
invention was held to be obvious); Ryco, Inc. v. Ag-Bag Corp., 857 F.2d 1418, 8 
USPQ2d 1323 (Fed. Cir. 1988) (Claimed agricultural bagging machine, which differed 
from a prior art machine only in that the brake means were hydraulically operated 
rather than mechanically operated, was held to be obvious over the prior art machine in 
view of references which disclosed hydraulic brakes for performing the same function, 
albeit in a different environment.). 
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Conclusion 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to J M. SAINT SURIN whose telephone number is 
(571)272-2206. The examiner can normally be reached on Mondays to Fridays 
between 9:30 A.M and 6:00 P.M.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hezron L. Williams can be reached on (571) 272-2208. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Jacques M SAINT SURIN/ 
Primary Examiner, Art Unit 2856 
June 22, 2008 



